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Sir: 

I, Masaaki NAKAMURA, in care of 3-2-6, Ogawahigashi-cho Kodaira-shi, Tokyo, 
Japan, declare that; 

1. 1 graduated from Tokyo University of Science with a Bachelor's degree in School 
of Engineering in March 1991, and joined BRIDGESTONE CORPORATION in 
April 1991. Then, I have been engaged in the research and development of organic 
fiber cord-to-coating rubber adhesion in Material-Development up to the present. 

2. I am one of the inventors of the present U.S. Patent Application as identified 
above and familiar with the subject matter disclosed in the application. 
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3* Experiment 

In order to clarify differences of adhesion properties between "Examples 2, 9, 10, 
11. 25, 26 and 27 of this invention described in the specification" and "dry plated 
multi-filaments cords or short fibers made of the dry plated multi-filaments cords", 
the following experiments were conducted. 

Procedure of the Experiment 

The procedures for Examples 2, 9, 10, 11, 25, 26 and 27 of this invention axe 
shown in the specification. 

The multifilaments cords of Comparative Examples A to E were made by 
twisting 20 of mono-filaments at 2 turns / 10cm by a twisting machine. 

The same procedures for plasma cleaning and dry plating treatments as those 
in Example 2 were repeated to prepare Comparative Example A. The same 
procedures for plasma cleaning and dry plating treatments as those in Examples 9, 
10, 11, 25, 26 and 27 were repeated to prepare Comparative examples B to E. 

Each of the multi-filaments cords of Comparative Examples A to E was fixed in 
the tensile condition of 50g weight* in the holder of a magnetron sputtering 
apparatus. 

(l) Adhesion at 200% elongation for short fibers 

The treated multi-filaments cords of Comparative Examples A to E were cut 
into 9 mm short fibers in length. 

Each of the short fibers of Examples 2, 9, 10, 11, 25, 26 and 27 and 
Comparative Examples A to E was kneaded with the non-vulcanized rubber 
composition G"2 in a Banbury mixer and rolled into sheet, which was then 
vulcanized at 165 °C for 20 min under a pressure of 2Q kgf/cm*. After cooling to 
room temperature, the vulcanized sheet was die-cut to a dumbbell shape by DIN No. 
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3 die so that the lengthwise direction of the dumbbell specimen extends 
perpendicularly to the direction to which the short fibers were made oriented by the 
sheeting operation. 

The dumbbell specimen was subjected to a fatigue treatment by repeating 200% 
elongation 1000 times at 30 Hz <?ycle using a uniaxial fatigue tester. The specimen 
was re-elongated by 200% and fixed to a jig. Then, the cutting surface resulted from 
the dumbbell cutting was observed under a scanning electron microscope to 
examine the interfacial peeling between the rubber and the short fibers. Based on 
the results of observation, the adhesion strength between the rubber and the short 
fibers at 200% elongation was ranked by the following standards. 

A: No or substantially no peeling 

B: Slight peeling 

C- Peeling or break due to peeling 

(2) Adhesion at 200% elongation for twisted cords 

Each of the treated multi-filaments cords of Comparative Examples A to E was 
inserted between the sheets of the non-vulcanized rubber composition G-2 and the 
each rubber sheet having the multifilaments cords both side edges of which were 
secured at constant length, was then vulcanized at 155 °C for 20 min under a 
pressure of 20 kgtfcmZ. After cooling to room temperature, the vulcanized sheet was 
die-cut to a dumbbell shape by DIN No, 8 die so that the lengthwise direction of the 
dumbbell specimen extends perpendicularly to the direction of the multi-filaments 
cords. The multi-filaments cords of Comparative Examples A to E were twisted at 
about 0*1 turns / the width of the dumbbell specimen so that they were without the 
filaments convergence 

The tests w;ere conducted in the same procedure as (1) above mentioned. 

(3) Bead filler rubber - short fiber adhesion 

The short fibers of Example 2 were kneaded with the non-vulcanized rubber 
composition G-2 in Banbury mixer, and rolled into sheet to prepare a short 
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fiber-compounded rubber. A pneumatic tire was prepared and tested as described in 
the specification. 

(4) Bead filler rubber ■ twisted cord adhesion 

The treated multi-filaments cordB of Comparative Examples A were cut by 3 cm 
in length. Then, the multi-filaments cords were put in the non-vulcanized rubber 
composition G-2, The preparation of pneumatic tires and the teste were conducted 
in the same procedure as (3) above mentioned. 

Result 

The results obtained are shown in the following Table I. 
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4. Consideration 

It ie clearly recognized from the results of the above Experiments that the 
adhesion properties of the short fibers of Examples 2, 9, 10, 11, 25, 26 and 27 of this 
invention are far superior to those of the multi-filaments cords and the short fibers 
made of the multifilaments cords of Comparative Examples A to E. 

5. I declare further that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issuing 
thereon. 




Date Maaaaki NAKAMURA 
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